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Response to Arguments 

Applicant's arguments filed February 14, 2007 have been fully considered but they are 
not persuasive. The claim limitation of the sensor being within a blood flow in the inferior vena 
cava without contacting the vessel wall is nebulous and dependent on the intended use as the 
size of the vena cava is variable and the distance is dependent on the size of the catheter. 
Thus the distance from the catheter is directly dependent on the catheter size and vessel size to 
properly place the temperature sensor. 

The combination of Aliberto et al. and Diamantopoulos et al. clearly provide a heat 
exchanger with temperature sensing elements. The examiner's broad interpretation of affixed is 
a sensor that is not separable from the catheter. Further, the Applicant includes embodiments 
with sensors deployed from a lumen (Fig. 3b) as that of Aliberto et al. This clearly teaches the 
attachment of the sensor is not critical to the invention. The temperature sensors of 
Diamantopoulos et al. are affixed and teach deployment based on a memory material. The 
need to position the sensor in the blood flow and not in contact with the vessel wall is disclosed 
by U.S. Patent 4,830,013 to Maxwell, where the "wall effect" is discussed with clear emphasis 
on assuring the sensor will not contact the vessel wall. U.S. Patent 6,712,771 to Haddock et al. 
provides a teaching that the temperature of the blood may vary as much as two degrees from 
that of the vessel wall. These two teachings clearly would motivate a skilled artesian to keep 
temperature sensors away from a vessel wall. 

Heat exchangers for blood are known, as are deployable temperature sensors for blood 
vessels. A skilled artesian would clearly be motivated to look to alternative temperature 
measurement techniques within this environment. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forthln this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter.as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 49-52, 54, 57-59, 62, 65, 66, 71-74 and 79-80 are rejected under 35 

U.S.C. 103(a) as being unpatentable over U.S. Patent 6,749,585 to Aliberto et al. in view of WO 

01/74263 to Diamantopoulos et al. and further in view of U.S. Patent 4,830,013 to Maxwell. 

Aliberto et al. teach a catheter with heat exchange membrane, the catheter body including at 

least two lumens, and in the preferred embodiment the catheter body includes at least four 

lumens, two for fluid for temperature control and the others for holding a wire or wires that are 

attached to one or more distally-located sensors, such as temperature sensors, pressure 

sensors, gas sensors, and electrical sensors (Col. 4, lines 7-23). The heat exchange areas are 

disclosed as separate from the temperature sensor (Fig. 1, #s 68 & 100). The sensor is 

disclosed as a thermistor and can be disposed in a lumen of the catheter, or attached to a wire 

that is disposed in a lumen of the catheter, with the sensor hanging outside the catheter. This is 

broadly interpreted as a deployable temperature sensor as a skilled artesian would recognize 

that any appendage to a catheter would impede insertion of such device. Alternative 

temperature sensing is also disclosed (Col. 6, lines 27-39). In any case, the sensor is 

electrically connected to the coolant source for control of the temperature of the coolant (Col. 6, 

line 39) as described in U.S. Patent 6,019,783, incorporated by reference (Col. 3, line 33), which 

teaches multiple temperature sensors that can be thermistors, thermocouples, RTDs, or other 

temperature sensing element that can be orally or rectally placed in the patient or that can be 

mounted on the catheter or otherwise associated with the patient (e.g., the sensor can be an 



Application/Control Number: 10/730,861 Page 4 

Art Unit: 3739 

infrared device) to detect a temperature of the patient. Aliberto et al. does not disclose 
temperature sensors of nitinol and constrained. Diamantopoulos et al. teach a catheter for 
measuring vascular temperature using multiple thermistors (up to 10) on a nitinol (page 14, line 
13) support that is resiliency biased (spring) and constrained by a sheath. The spring is affixed 
to the catheter. When the sheath is removed, the thermistor assumes a deployed position. 
Maxwell teaches the "wall effect", when a temperature sensor contacts a vessel wall, will impact 
a temperature reading and should be avoided, thus providing motivation to position sensors 
away from the vessel wall. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use the thermistors on nitinol supports as taught by 
Diamantopoulos et al. in the invention of Aliberto et al. as an alternative means for deploying 
temperature sensors in blood vessels and to position the sensors away from a vessel wall as 
taught by Maxwell. A skilled artesian would be aware of the differential temperature between 
the vessel wall and the flowing blood and look to related art for means to negate such 
differentials. 

Regarding claims 53, 65, 66 and 71 , a sensor on a wire extendable from a lumen is 
interpreted as a deployable sensor controllable by an operator. The sensor being so placed 
would inherently be away from the heat exchange area. 

Regarding claims 73 and 74, the disclosure of the sensor in a lumen that may extend out 
of the catheter inherently adds the step of displacing the sensor out of the catheter as disclosed. 

Claims 56, 75 and 77-78 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent 6,749,585 to Aliberto et al. in view of WO 01/74263 to Diamantopoulos et al. in 
view of U.S. Patent 4,830,013 to Maxwell as applied to claims 49 and 73 above, and further in 
view of U.S. Patent 6,383,144 to Mooney et al. Aliberto et al. and Diamantopoulos et al. are 
discussed above, but do not teach deployment methods or memory materials. Mooney et al. 
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disclose a catheter with a temperature sensor and a method for measuring a temperature, 
typically, of blood (abstract). Mooney et al. discloses a deployable sensor (Col. 13, line 33), the 
use of memory metals (Col. 12, line 1 1) and a self-deployment means (Col. 12, line 14) in a 
device for measuring the temperature within a vascular structure (Col. 14, line 42). Mooney et 
al. disclose a thermistor in a tubular probe with the sensor wires within the tubular portion (Fig. 
1). The method of use is disclosed as inserting the sensor into a blood vessel and monitoring 
the temperature via an external device connected by wires to the sensor (Fig. 1). Mooney et al. 
teach memory metals for the probe and a potting material that releases (from constraint) the 
probe when within a body allowing the probe to take the shape of the memory material. This 
provides a self, or automatically, deploying probe. Nitinol is a well-known material for shaped 
memory. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the memory material and potting technique as taught by Mooney et 
al. in the device of Aliberto et al./Diamantopoulos et al./ Maxwell to provide alternative means 
for deploying a temperature probe without operator activity. 

Claims 63 and 64 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,749,585 to Aliberto et al. in view of WO 01/74263 to Diamantopoulos et al. in view of 
U.S. Patent 4,830,013 to Maxwell as applied to claim 49 above, and further in view of U.S. 
Patent 6,117,065 to Hastings et al. Aliberto et al., Diamantopoulos et al. and Maxwell are 
discussed above, but do not disclose an external lumen. Hastings et al teaches a catheter with 
an external lumen. The claimed use of an external lumen is not given patentable weight as 
lumens may be used for many purposes and devices. Further, the position of the temperature 
probe lumen (internal or external, full or partial length of the catheter) is not disclosed as being 
critical to its function as confirmed by multiple configurations being claimed in the application. It 
would have been obvious to one having ordinary skill in the art at the time the invention was 
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made to use an external lumen as taught by Hastings et al. in the device of Aliberto et al. in view 
of Diamantopoulos et al. in view of Maxwell as lumens are pervasive in the art and are well 
known to be of various sizes, shapes and locations. 

Claims 67-69 and 76 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 6,749,585 to Aliberto et al. in view of WO 01/74263 to Diamantopoulos et al. in view 
of U.S. Patent 4,830,013 to Maxwell as applied to claims 49, 66 and 73 above, and further in 
view of WO 94/01 177 to Hascoet et al. Aliberto et al., Diamantopoulos et al. and Maxwell are 
discussed above, but do not teach a pull wire deployment or a ramp for the deployment of the 
temperature sensor. Hascoet et al. teach a probe (catheter) having a shaft, an atraumatic tip 
(Fig. 1, # 551) and a heat exchange region defined by the fluid channels 872 and 874 (Page 14, 
lines 13-14). A temperature sensor is provided in an integral lumen (Fig. 8, # 892) that is 
deployable outward from the shaft by either a pull wire (Fig. 8, # 914) or a ramp like sloping 
member, 916a, to deflect the sensor in the proper direction (Fig. 8, # 916a). It is reasonable to 
interpret the ramp and probe as having complementary shapes to insure the proper movement 
of the probe as it is deployed. The sensor is deflected as an operator extends it from the lumen 
through an opening (aperture) in the side of the shaft. The sensor is disclosed as being 
deployable to 10 mm and therefore inherently capable of achieving 1 .8 to 3.2 mm. Hascoet et 
al. disclose a fiber optic sensor with the fiber providing temperature information to the proximal 
end of the probe for control of the flow and/or temperature of the control liquid (Page 5, lines 33- 
40), strongly implying a closed loop controller for the heat exchange liquid. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to use the 
deployment techniques as taught by Hascoet et al. in the invention of Aliberto et al. in view of 
Diamantopoulos et al. in view of Maxwell as Aliberto et al. clearly suggests temperature sensors 
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spaced from the heat exchanger and Hascoet et al. provides alternative means for positioning of 
temperature sensors. 



Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Henry M. Johnson, III whose telephone number is (571) 272-4768. The 
examiner can normally be reached on Monday through Friday from 6:00 AM to 3:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Linda C. Dvorak can be reached on (571) 272-4764. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated infornAi>system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Conclusion 
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